Regulating basal body replication by Tuma, Rabiya S.
 
IN THIS ISSUE • THE JOURNAL OF CELL BIOLOGY 913
 
Moving in 
on desmosomes
 
ells rely on desmosomes to
resist mechanical forces
that can pull tissues apart.
But how the components of these
intercellular junctions arrive at the
cell cortex and form the structure
has been a matter of debate, with
both membrane-bound and non-
membrane-bound precursors impli-
cated. On page 1045, Godsel et al.
report that nonmembrane-bound
cytoplasmic desmoplakin motors
outwards to form the structures.
The authors followed GFP-
labeled desmoplakin, a key com-
ponent of desmosomes, just before
and after cells made contact with
their neighbors. Prior to contact,
GFP-desmoplakin was seen in
C
Desmoplakin (green) uses keratins (red) 
and actin to reach desmosomes.
 
cytoplasmic particles. Immediately after contact, the protein began to
accumulate on the inner surface of the membrane at the site of contact.
Subsequently, more desmoplakin particles appeared in the cytoplasm,
colocalizing with plakophilin-2 and often with intermediate filaments.
These particles moved toward the site of contact, adding to the nascent
structure. Inhibiting desmoplakin association with intermediate filaments or
disrupting the actin cytoskeleton slowed desmosome formation.
A smaller subset of desmoplakin particles colocalized with membrane-
bound Dsc2, a desmosomal cadherin. These particles were typically larger
than those lacking Dsc2 and tended to be perinuclear. Because the team never
saw such particles move toward sites of contact, they concluded that these
were the remnants of old desmosomes, possibly headed for degradation.
The group must now determine what induces the desmoplakin–plako-
philin-2 precursors to move to the membrane and how they are transported. 
 
Anchoring under shear stress
 
ntegrins rely on clustering and
conformational changes to
strengthen  their attachment to
substrates. On page 1073, Alon et
al. report that at least one immune
cell integrin must also be anchored
to the cytoskeleton to resist the
shear forces that affect cells in the
bloodstream.
Leukocytes use integrins and
L-selectins to latch onto the endo-
thelium in response to chemokine
signaling. The recent observation
that L-selectins must be attached to
the cytoskeleton before such binding
raised the question whether there is a
similar requirement in the leukocyte.
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Regulating basal 
body replication
 
ells tightly regulate the replication of
centrioles, which form the heart of centro-
somes. But Shang et al. (page 1035)
have found a way to decouple duplication of
basal bodies, which are the unicellular equivalent
of eukaryotic centrioles, from the cell cycle. It
appears that 
 
 
 
-tubulin function is necessary to
repress inappropriate replication of basal bodies.
 
 
 
-Tubulin is essential for basal body and
centriole assembly and maintenance, but
whether it regulated their formation was unclear.
Using systematic mutagenesis in 
 
Tetrahy-
mena
 
, Shang et al. identified two point mutations
in the nucleotide binding domain of 
 
 
 
-tubulin that
caused overproduction of basal bodies. More-
over, the excess structures arose in the center of
the cells, as well as at the periphery where
basal bodies normally reside. Thus, the mutants
may allow de novo formation of basal bodies.
Significantly, only one of the two mutant
residues contacts a bound nucleotide, based on
comparison to the crystal structure. Therefore,
the researchers hypothesize that nucleotide
binding per se is not involved in repressing basal
body formation, but rather think there is a distinct
inhibitor that binds to 
 
 
 
-tubulin and prevents
replication. What that inhibitor might be is not
yet clear. However, the team speculates that
whatever it is, it is likely to be active in other
species because the nucleotide binding domain
of 
 
 
 
-tubulin is very highly conserved. 
C
Mutant  -tubulin (right) results in extra basal bodies.
 
Leukocytes expressing a mutant
VLA-4 integrin that cannot attach to
paxillin were less able to resist
shear forces than cells expressing
wild-type VLA-4. The clustering,
avidity, and affinity of the mutant
VLA-4 were not reduced relative to
wild-type integrin. However, because paxillin is responsible for attach-
ment to the cytoskeleton via talin, Alon et al. concluded that cytoskeletal
binding is a key factor for mechanical strength of the bond.
The researchers do not know if cytoskeletal attachment is a common
feature of immune cell integrins, but they plan to find out. In the meantime,
they hypothesize that VLA-4 attachment to the cytoskeleton serves to
dissipate the force generated when the cell first grabs onto the endothelium
and then comes to a halt while under shear force. If that energy is not
dissipated, either the bond between the integrin and endothelium is likely
to break or the integrin may be ripped from the microvilli. 
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